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= (54) Titie: PROCESS FOR PRODUCING 2'-(lH-TETRAZOL-5-YL)BIPHENYL-4-C ARB ALDEHYDE 

= (54) &SBa>3fr: 2' - (1 H-7 1 h7'/-;U-5--Ol/) tf 7 I -)\,~ 4 -JUUtKT/Ux t Kfl)8£:5& 



A process for 



2'-(lH-tetrazol-5-yl)biphenyl-4-carbaldehyde which comprises reacting 



(57) Abstract: 

2'-cyanobiphenyl-4-carbaldehyde with an azide salt; and a process for producing high-purity crystals of 2'-(lH-tetra- 



producing 
an 

1^ zol-5-yl)biphenyl-4-carbaldehyde which comprises reacting 2'-cyanobihenyl-4-carbaldehyde with an azide salt to obtain crystals of 
00 2 , -(lH-tetrazol-5-yl)biphenyl-4carbaldehyde, dissolving the crystals in tetrahydrofuran, and recrystallizing the aldehyde to obtain 
high-purity crystals thereof. By the process, 2 , -(lH-tetrazol-5-yl)biphenyl-4carbaldehyde crystals having a high purity, which are 
useful as an intermediate for medicines, can be produced in high yield through a small number of steps. 

^(57)S»: 2' -*/TJ tf^i-;U-4-*;U7H7^7 r t 7 V K£iEJ£2? Z t 2 f - 

g (iH-f h7y-ii/-5-^i.) fcf7x^u-4-a;M*r;u-rfc Ka>8a&*&. 2' ^>r/ tf^x-;u-4-*;u 
©#7;u-rfcK*. 7i> KttfcEfc*** 2' - ( 1 H-x h5 % /-;u-5--OU) tf7xz;i,-4-*^7;uf t K 

Od h-x h^y-;u-5--rju) e^x^u-4-*;u?Hr/u j rt KattfittBaaa^a^ffitt-rSo **e 
. aaic<j:*ui. Eaga^jiWFBWiLT^ffl^* -dH-f h7 7-^5^w e?x _;u-4-* 
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mmm 

5 

' j£*ra#T?*S, 2' - (1H- Th^V-fr-S-' fcf7x-;V-4-^7 
io ftlcMtS. 

2' - (lH-fh7^- 5 ->OW t7xn^-4-*^#7;P5 s kH 
15 (JP-H05-271205-A#J1) „ 

#ic2' - (m-fh77-ii/-5-^;i/) tf7xn;i/-4-*;i/#7;VT r 

2' - (lH-T-byV-)V-5—i)V) tf7xn;l/- 4-iJ^7iVrk H 
25 H05-271205-A) . 
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#5$fig©iii^2 ' - (lH-fh7^-5 — OV) tf7x-;U-4-*;l/ 
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5 <D7Wi&t*Klfoi£li:%Zt\Z£K), 2' - (lH-fb7 1 /-JH5-< 
)V) M 7 x - 4 - * 7 h K A V> JR*T?# 5 n S £ £ * jl tt! L o 

<1> 2' -y771f7i^-4-*^7^ftF^ 75?K*tK)SS 
■&SJl<i:&^t?2' - (lH-fh7 7-^~ 5 -^OV) tf7x-^- 4 
^7^fkF0lSm 
15 <2> 75>Ftt#*«ift£7$?KT?»** <l>fctB«®#8s. 

<3> ^mw&rwifi* mmMMritFtmmmmutfribKm^rMW: 

<4> 2' -i/7ytf7xn;V-4-*;^7;l/xt:h*^ 2 '-y7/-4 
- (^Ot/^) k7x^V 2 ' -1/7 J- 4- (^Dt 

ctfciOfcfcn, 2 ' -v7/-4- (T'Dt^fM k*7i^ 

fcU 2 ' - v7/-4- (y^Dt^^Jl/) k'7xZJW?2 * -5/77-4- 

iBfc<D7j&. 

s<4>tia^©7jffi= 
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<6> 2' ->7;t'7x^-4-*M7JVTth , ©7yHItom 

®M*T!ftt)tlZ><l>~<5><D^?tlft\zmm<Dj3$ko 

<7> 2' -->7;t*7i^-4-*M7;i/TtH07^Flt©SM, 

MK2 ' - (iH-fh7^-5- f;v) tf7xn;i/-4-*;i/^7;i/xk 

<8> ttfAMft* ttttA&Htexh5fcFD75>4»-C»#U ^<2i«*s6S 

<9> 2' -i/TJ t'7xrjV-4-*M7JVfk b*£> 75>Fitt£EJS3 
tf, 2' - (lH-f h5l/-^- 5— f;W k'7x^-4-*^7Jl/ft 
10 FJ8A&JR#U &*>Wt&m§ l *?'hyh\*uy7>*\zmMV, ffiffi£i£A 
^S^A^^-fr ; 5e:t*^tf2' - (lH-fh^y-il/- 5 I:7xZ 
)V- 4 -AM7;i/rt Fft*6AliA<Z>8tii5&. 

<10> 2' - (lH-fh7 l /-JH5-f^) t*7x^;i/-4-7j;U^> 
»* < &**r*2' - (lH-fb7 , /-Jl'-5-'f;W tf7x-;W-4-#;i/# 
15 7JPTkFtiISfb5kFD77>W»U HK69t2' - (lH-f 

(1H-7 h^V-JV- 5 -<i)V) tf7xr.;i/- 4 -*JV*7^Tt H 

£££^tf 2' - (lH-f h7V-^- 5--f;i/) k*7i-^-4- 

20 <11> 2* - (lH-fh7V-;P-5-l'^) k*7x^-4-*^> 
mSr^K^Jtd^-^^Vi^^^ 2 ' - (lH-fh7^-5-^JV) fc*7x~ 
4 -*^7^Tt FHA. 

<12> XRD^*fH*5ViT, 2 0^9. 2, 2 0. 6, 2 5. 7£cfctf2 6. 
9fc£fc!-;7£WT<5, *f*6*2' - (lH-fb7l/-;l'-5->f;W k'7i 

25 n;i/-4-*;P#T;i/xt H»A. 
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*^bj«, itsx^-Aic^snsj;-^ s (i) ^$n^2' -*>7v 

t!7i-;P- 4-AM7JVrk F (KT, CBAL .hlEf £ <b^&3. ) 7 
5 $?Mfc££J6£it:3Ig (KT, 18(c) t%lT. ) £^&2' - (lH-f 

fCtJftJ**. ) ©a&jtTj&T&D, UBmiC, &gfcJ6ST. IS (c) 

fbSitSlS (&T> MUtelStfBT. ) *tfT£fcfc«kD TBAL©*tt£*S 

10 asa-snta**?**. 




1. IS (c) 

15 IS (c) WA.tt#»E4»fc, CBAL fcT^H^tSJPA, £ £ 

is (c) fc£jB*n-57^Fifi£i>T«, fc«&£7$?KRtf#***75> 

20 A7>>F^We>*u ^hU^A7^H^SSf«T?**J:fc*6»*bVJ. 
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»©iiiD£lftji:T3^£>* CBAL 1 tJWd^SfL, 2. 5 3 . 5t;^ 
£U<> 2. 5^-3. 3 ; E;l'tfU:?>ffSl/l>. 

jif*U<, filllittH h'jx^75>±im^ hUn-^Plf;P7 

20 S7^F l^wc&bo. 8^~i. 5Wff$t<. i^-i. 2^e;v 
ig (c) icfi^nsiitiTd s«sj£*iaiFb^:vi'bo*T?»n««p 

fcRjfettfc<, W^lit^nM^X ^fKV^^b> (M I B 
25 H^^SftlfSClt^Tf**. *n5tt*»*P, #W*2»BU:*«£b 
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tl£. 

mi&vm%mtLTU, CBALl^WC^LTiiai 0 0 0~2 0 0 0 
9, «J;t)fiF$L<til 2 0 0~1 5 0 0 g*Cfc5. 
5 IS (c) ©KJfci&gteU it9 0-1 2 0t, ^b<«100~115t 

is (c) ©a^ri^;:, mioTvvMzfrmt&m-rz'&mtf&Zc 

10 Mfcmizfe, XM (c) ©K)»7^ £Jfcig£tJ£tfr£PU 

mmwiuthTfe, mmmi-hWA. ms^u^a* m^u^^a^ 
is tfe>n, «m*w*bvi. 

:®KCpHH pH3~7l:iit5®!i)W*U<, PH4. 5±0. 
ri?Hifi©»»©IB£tt» *W*R*SPHtfcitfc, ^tt*©4**«HWr«fc 

lH*tt*«©ffiffl*tt, CBAL 1 ^UfcttUT, Itl 5 0 0~2 5 0 0 g, 
^*L<«1 800~2200 gt*l5. 73>K£©#flM&*«* 1 0~4 
O'CT&S. 

25 X® (c) T?#e>ftfcTBALtt, ffi3t©»J£ (*Jft\ ttttW t.t^Wt 

*ct38(JT?#*^ uiT©^c«j:o, TBALajKss#mr *©*«»* u^. 
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z\zr, rTBALffi^^j t\txm (c) Tfi^nsessvHi, mmm& 

ZU^htfyyj- (HPLC) rfrffiLtctZ. IiI^9 0%~9 5%S 

5 m\zMffih, »jpufc«*tt*j»*i»*-r*. 

^n^ms-fr, o~5*c#iaT*2~4 o^p^g^MT?). tfffflufcisa&a 

10 2. MUftl© 

IS (c) T#e.nfcTBALm^S«> »ft#t»5 2' - (lH-fb7!/ 

5 --r;i/) tf7i^-4-*M>t («t, tbca t IB-re 

15 TBALftlSfttt, f h7th*n77>i:M, £ SBIMiftiStt* 

Tab§ TBCA ftjfUlWfc^SfeVi TBAL ffi*&£&&$#£ £ t^T^S. 

TBALWttftlSaiC^^T, rTBCA*5fe*ttfc£3;fcV>j t\$, HPLCT# 
*rbfc»£\ TBCA ©ffiOT#WO. lXKT"r»*dtSVH^ l~TBAL iSJMi 
20 TBAL OffiaW^*^ 9 9- 5 X0t±©fe©*V*'3. 

^Hftlgte, TBAL aHft&T-h^t H077>k:jaF»*-&fc«»^ S#T, 

@U$0j|#e, TBALftttill 0 OM*«»fcD, 4 8 0-7 0 011^* 
25 $?£L<, 4 9 0~6 5 0 t)#£LV>. 
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TBALa»a*xh9t:h*077>K:*«¥*#fca, ^©£3d$A£#rtB£-fr 

5 fr#UT»A£tfW3lt:SIRK:»* ^Ml^lft^t, *«*©lfc*8&* 
*|S3±*-&*fc8e>fca»ft [TBAL] **3n*r*©^ff*L/^. 

$ftrf«MFA©SH:, TBALa«gA©5I#0. 0 1-111%, $?£L<fcfc 
0. 0 5-0. 3a»%S^T^5o 
tt^^&»-r^^Stt, 5 0*0-5 5*CaW£LV>. SM^^»T^i:E 
10 •&fc<8ft*«*rffl , r*fc«), MfcT2~6^P^#-r^©*W^LVi 0 i!©Mf 
T> £*© 7 0-9 5 %g«©i»A#*rttl'fr*. 

fc>b©ftffi^<5©^ff*LVi. 

20 tu 7-fehnhu;i/^w^bv\ 

«c»j»Ji©ffiffl«tt, tbal &&a i o o mmw&rc o 3 o - 8 o sftflwff 

£L<, 4 0~6 0lI«0lf$lK 
*C£fccfcD» riBAL KMftttAJ Wens. 

25 »AflSXSTf#6nfcTBALi»Att, TBCA *Sm»fc^*3S:^W>|flEft t>©7? 
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WXK* DSCM (^SSjfe*SR*IHC«k*^«f) fc&V^Tl 9 5X:im<DM 

»t£-*s*u xrd^ MKxnmm) iz&kt* ®m%2 9 c > # 

. 9. 2> 2 0. 6, 2 5. 7£cktf26. 9 fc£tf-£ 
5 #^lite:43V>*^ DSCM(value by differential scanning calori 

metrymsnimadzu DSC - 60 (ft&«fPBrft«) Till j£Lfc fit XRDft 
(value by X-ray di f f ract ion) « Rigaku 5.-yUy?Z (g^tt^ftgl) T 

rDSC#0rfc*5V>Tl 9 5 Wffi® £^TJ ^ffi^Shiia 

10 dzu DSC- 60T##rbfc£#, 1 9 0-2 0 OX<D^°fnfr<Dffi.mz&\,>T&- 

XU (c) OJBWrfc* CBALJi* (M*.&, Synlett (2001), 

(12), 1893-1896, Organic Letters (2001), 3(10), 1435-1437, JP-H1 1-17 
15 1802-A, Journal of the American Chemical Society (1995), 117(48), 11 
999-2000, Tetrahedron Letters (1994), 35(50), 9391-4, EP 606065 Al, U 
S 53807, EP 443983 Al, Bioorganic & Medicinal Chemistry Letters (199 
3), 3 (12), 2667-70 ^fcSBifc©#fc) K.&?X&mZtltt%<D%%HZZtifi 

20 A3 
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"TfcfcS, CBAL«> 2' -i/7y-4-^^f7x-;i/ CKTF> CMB <hfB 
) ***ft5LT2' -yjy-4- &U**?)V) k'7i^ 
CMBMB tl31*ilt^2l55) 33«ktf/Sfc« 2 ' -i>7/-4- (y^O 

^ssno tf^xn^ (&t> cdbmb tiB-rjit^s. ) ssurrsxg 

5 T, Xm (a) tlBTo ) t, # &n& CMBMB £ * tf/ * £ « CDBMB A* 
tJ-^l^xb^SX »»*5«ktf*fcEJ£21i-*Ig (S*T> Xg (b) tiB 

XS (a) ©JUMbfcfcHT* t/^DiEflco CMBMB *«jfiT«K, i^O 
CDBMB j&«gij&*rs#, Xg (b) K:&^T&> AWfV>fh 
10 7 5><h©SlSK:«kf9, CMBMB t CDBMB ©M^i:*) CBAL fcgJft-T* 

3. Xg (a) 

xg (a) \z#\,)x&mMtm*ttmrft?z.t'vzz>o mm. 

fT5Z\t&T?&Z& (JP-H08-127562-A#!$) , *56K#e»^SI*T*, 55? 
*;m«lffl*J:rffllfl5»l0#«"F» C&T, X®. (a- 

1) £IBTo ) 

XS (a-1) ttflsffl*##Stt*;i£K:±0, **fttJ;0BI4*r* 

^*©ffiffl«*>(K«T?fr*fcje)iiarWicj(r3Ri-t?**. ktic, x@ < a - 
i) iz-o^xnwrzo 

IS (a-1) «, MMimm*. CMB 9^*;m»ai:»flsM(0#ftT, 
25 »«t*fc»6^i;«)ttji^CMB, 75?*;PBB»M*ckt« 
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Ig (a-1) ££V>T> JUR<Z)tt£ftft % *SJKMfKOS#l»JhK:J;*^I 

5 »^b<«0. 4~0. 9*;k $e>fc£?£b<teO. 7 5-0. 8 5 

Ii (a-l) fc*W*JR^T?*SCMBtt, J. Me 

d. Chem. 1991, 34, 2525-2547, JP-H04-244080-A, JP-H 
04-253949-A, JP-H06-9536-A \zmm<Dj5m^\Z& D $8ig*f 5 C blfiVi**. 

h*>—2, 4-v ? ^^;w\^Dzihu;v) > 2, 2* 

hU^, 2, 2' - TV/If X (2-^5 t ;P^5 t P=hU;W , 2, 2' -7Vk* 

15 aftft^t-^^^tfsn, 8f*k«» 2, 2' -yytfx (2-/ 

^j|/^nnh>j;i/) , 2, 2' -T^tfX (2, 4-i?*?-)MUU—hV 
;U) s&UlStf&tu #t»*b<«2, 2' -77k*X ( 2 - /^^O- h U 

)V) ifimi/fztiZo 

20 tfT&S CMBfcftUT, SlUtO. l-lOW, jfSL<Sl~4 ; eJV%'C 



WO 2005/023785 PCT/JP2004/013014 

13 

B&ih-rsjfiu ijpii:^^i®^e, mnx*$>% cm \znvx> m% 

1 0-3 OtM, 0?£L<tel 7-2 5^^%^^?). 

xg (a-i) Tflt^willtbm #1*.^ mt^vy, x?u> 

10 KotfbTffiSO. 5-2 0^m», £?£b<«l-2 OBM. Jc^lfclXte 
1-1 5<gli1?^5. 
XU (a-l) tWSSJS^tmi, 7K£^W£i*3£<!:#W2:bV>. 7jc 

15 2. 5{gM^<£D£?£l^ 0 

xg (a-i) yvtummmz&^Tm-frzi)^ mmt5 

0-100t, jf?*b<«5 0-8 5"C, £D$?£L<te6 0-8 S'CT&So 
X@ (a-l) T#e>n5CMBMB:fe£tf/£;UaCDBMB«> 
25 «tVi, 
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4. IS (b) 

is (b) -efct, is (a) testis cMBMB*<fctf/*fc 

&CDBMB i&Tf. mm*mT£T7u : £fc$£tm?ct&$>z>, ) A^-y-^^ 

k>rh75X iratfe«fctf#£Ef&$ CBAL SliltS 

5 J0«T?t*. 

«tt©?0*fMP«, mHIHIfiUfc'bO&ffi^T'b^Vib* IS (a) ©SJft 

^Tfc, ss htcju zm^zmG c^t, is a-n t& 

t. ) Ig (a) 0Efcfl'&<tofcJflH3»£ (£TF, IS (b-2) tB 

io -r 0 ] \z-d^x, tn^nmmf s. 

4-1. IS (b- 1) 
IS (b-1) fc*V>T&/B^S»«l£bT«, IS (a) T&Jfl£ftfc»«E 

15 2~3M#*Cfc3. 

IS (b-l) K43V>T*«, SfSIJWfcfeilttTfeilt^ ^n^E 

#f it;H:Mi/TM5 o o~6 o o gm>&n*. 

0-500 gffi^e>tl-5o 

5~3 ; E;i'T*0, jff*b<ttl. 8-2. s^pt?**. 

s^siffitt, as 8o~io3 x:, t&£v<\$ 9o~io oras. 

25 5. 
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4 - 2 . Ii ( b - 2 ) 

is (b-2) iz&^T&mtzmmtvxfc. is (a) n&ftznrc®®. 

II (a) T$fflbfcCMBl^;Wc*fLTM8 0 0-1 0 0 0 g, 
5 ^Ktt8 5 0~9 0 0 gT^5. 

IS (b-2) fc£V>T7fcte, KJSI«m^tt)^tLTt)«liiL^ IS 
(a) •vmmLfr CMBl ; e;i/^bT®^2 0 0-3 5 0 g, j?Sl<«250 
-3 0 0 g/B^StlS. 

*^«(«ttT«ll, IS (a) nmMVttmi&WZ 
10 tttlf 3 5 0~5 0 0 g, $?£L<«4 0 0 g~4 5 0 gjBV>6>ft£. 

AWfV>fh75>©fffilH IS (a) T&JEb&CMBl^UKM 
IT, a^2~4^;UT$D, j?$L<tt2. 5~3. S^WTffc*. 
KKfifiti, S*8 0~1 0 3*0, fftl<B9 0~10 0t:^5 o 

15 il^WO. 5XKTfcfi:ofc^&»^i:tntf«k<, 3*1 0-1 4P3N 

IS (b-1) Sfcfilg (b-2) T#^n?>CBALtt, J£j£fc:<k D W5t 
20 3 U &T©#jrc&gT3££fc,fcoT, 

5~9 5 tTff^STS J; D , jJcH&##, Rfc*U %t7)V 
^U£A**tt#) TpH7~8l«U *«)ift«s*-r*. ^ViT, ftff 
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n^tiaot, ty^DD'ot'^^ cbal zm&ikz&zmm&L^o 

tjucafu m%s 8 o g~6 3 o g<Dmm\zi3iZ>£5\zMm-rn\t&^o 

*%w\z& DiSitsns tbal mmmmm\t. mx\mm JP-H05-271205-MB 
mox&^z&v, mstn<D7>p^>^> i iwmnzm<z\ta)^^^o 

10 

znz\z&r){i>it>mfezftz>b<DT?fofc\,\ 

fc*, NMR (^a^BfX^^ «, JNM-AL4 0 0 (B#«T*fc 
$!) T$J£Lfcl8£^U IR (*^«JRX^^ h;|/) PerkinElmer Spe 
15 ctrumlOOO (A-*>XJU TSHfcl/fcttSjS?*. 
«M 1 : CBAL 0D$Jj£ 
^/^□;|/^>-fcf> (1 0 0 0 g) lc CMBMB (4 0 0 g, 1 . 4 7mo 1 ) £ 
OV>T7fc (8 1 2 g) , ^t^?l/>rh75> (4 1 2 g, 2. 94 
mo 1 ) ^d:^m (6 1 8 g, 10. 2 9mo 1 ) SJn*fc«, 9 3"CT9P# 
20 TO^bfc 0 8 5~9 0t:TlWlL, ««^7j< (7 9 5 g) 

£JD*> ^T?10%MA'J^*M (6 8 4 g) *Jn*TpHS 7 ~ 8 
Ultfc. m#IHJ#««, ^ttbfc. 2 2. 7~3 3. 3kPaO^JBET, 8 5 
~9 5'CT?^y^p;^>-if>*l 4 2mlfiLL 7 0 tT? 2 BfP^J^bT 

25 itiiU ^jSrt^Ufe^y ^P;U^>-^> (4 0 0 g) 

WU $5 6 0 tTSilL/T CBAL (2 3 5. 6 g) « 7 7 . 3% 
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'H-NMR (4 0 0MHz, CDC 1 3 , fippm) 7. 5 (2H, m, P 

h) , 7. 6 (1H, m, Ph) , 7. 7 (2H, d, Ph) , 7. 8 

(1H, m, Ph) , 8. 0 (2H, d, Ph) , 10. 1 (1H, s, 
CHO) . 

5 IR (KB r) v 2224, 1687cm-' 

mmm 2 : cbal om^ 

(1) t/PUJlssOify (4 5 0 g) \Z CMB (3 0 0 g, 1. 55mol) 
ZtoZ, *3ii^-MJ (5 0. lg, 0. 3 3mol)£9 5. 3g(D7jcfc 

io Mrnvfcmmziutto 2, 2' -ryex (2-^^;i/^d- hu;w (2. 

0 g, 0. 0 lmo 1 ) £^7 ^n;W*>if> (1 0 g) £}§fl?U 7 5C-8 
5Xl7?ft(Dmm\ZtoZtc'&, E^^2, 2' -Tytf7> (2-^^^U-h 
U;P) (8 9g, 0. 0 5mo 1) ^/^DJK>1f> (48. 8 g) tZ»M 
tfcMi^ (19 8. 5g, 1. 24mol) §7 0~8 Ott^^Ht 

15 myvfco 2, 2' -rvex (2-^^;i/^D-hu;i') ©iittiuo. 2 
2g/^, ^mteffio. 7 3 g/ftomm-emrvtzo 7 0-7 scTSBf^m 
#u hplc##t&# (1) MKfi-^u mftwmnmftmixsk 

(1) X'fttir-rZtmm'gWVCmm &6 3. 6%, CDBMBte3 6. 2%, hc 
20 f*© CMB 0 . 2%T*$>>otc a 

(2) *./^Ci;i^>-t?> (7 2 0 g) t* (4 2 0 g) , ffi(6 6 2 g) 

> (653g, 4. 66mol) &tiQZ_tc'&, ±13 

-e# £ nfc cmb ©imfcS £in X. ±fB£«§g £ ^ / z a > 

if> (1 2 0 g) TifeitU ^M^JPAfe. 9 0TCT1 ll$Wft#Ufc. 8 
25 5~9 Or-eiPtP^gU TKB^^M, WiSJlKlTR (8 4 0ml) 

fciP*., 1 0 %^#U >>A7.R}M(5 4 0 g)TpH£7. 8fcPSL, #M 
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LTzo 7k®£#$L fa£Ltc'&, 4 0 - 5 0 k P a ©MJET, 85-95^ 
/?n;W<>-t?>£l 5 0ml W*U£o 

5 CUl/^>ir> (4 2 0 g) Tr*§II.£i5fc?§K CCTKj^tT, CBAL (2 5 0. 
9 g) K$7 8% 
HPLCMifr (1) 

: SUMI PAX — ODS-A2 1 2, ^6 mm, I$15cm (ft-fb 

##rfe>*-*fcSS) ;»»ffi:Att:0. B*:**/-;W. A: 

10 B = 4:6-+0:10(40#, Mtt£5)lB) , «E3i : 1 . 0ml & 
ft : A = 2 5 4nm. 

HMI3 : TBAL&£&<2)SHg 
t/^Djl/^^if^ (8 5 1 0 g) \Z CBAL (1 2 9 4 g, 6. 2 4mo 1 ) 
15 ih'JlW5>I»i (2 5 7 9 g, 18. 7 3 m o 1 ) SflO*.* g*#B 
^CTTT^-fb^hU^A (1 2 1 8 g, 18. 7 3mol) eDOTHOt 
{CM, ®.WLtco HPLCM^ft (2) TEJS&tt&^xy^U JiCflOCBA 

77> (12. 6 4 kg) , 7j< (4. 7 9 kg) &flp*., Ot^Tl 5 XffiSIBfc*- 
20 HJ£A**tt (5. 745kg, 12. 4 9mo 1) ZinZfc. 17. 5 %i& 

Wt(7. 0 3kg) ^iTt, pH^5. 0±0. lfcWfiELifc. 
#fi&> Bfc*U fil§4 0~4 5kPa©MES, 3 5-4 

5t;T?*f8Lfc. 2kg (ittilT10%w/wiH) £fc 

o&Wf^T?»«*i»7b, 1 0 < C/^<Z)5igTO~5 , C^T^L, ilT5 
25 ttWJtofi&Lfc. 0~5'CH^Lfe ; ey^p;i'^>if> (1 2 9 4 g) 



WO 2005/023785 PCT/JP2004/013014 

19 

T!»**ife*U MJET (H)8kPa) , 5 0 "C^-peS^U TBAL 
(1 2 5 0 g) JR*8 0. OK 

#6tlfcTBALattS*HPLC*fr (2) HftffiLTztZZ. 9 
6. *tt«0TBCA0ffi«W#¥ttO. 73%T&ofc„ 

5 HPLC^M (2) 

: SUM I PAX-ODS-A2 1 2, fj|6mm, IS15cm <£fls 
#flrfe>*-*fcfi) ; Slfrffi : A$ : 0 . : 7«fe h U )V, 

A:B=7:3-4:6 (4 0», Miif££}@3-A : B = 4 : 6 T? 1 0#|R!« 
8) , 8EBI : 1 • 0ml : A = 2 5 4 nm. 

10 

mmm 4 tbal fiKftmosft 

fh7tKD77> (7 7 3 6 g) TBAL m^H (TBAL ©®^W#2£ : 96. 
1%, TBCA©MH#^ : 0. 7 3%) (1 2 5 0 g, 5. OOmo 1) 5lD 

15 tP077> (57. 6g) TBfc^&A^c. & 5 5 "CT TBAL (Dli (1. 4 

g) £»U &*&#Bm~PC5 0~5 5'C > T?3l$ra&mi', 10X3/IM©?! 

Tilh-HJ;!' (4 9 8 g) T?*Sft*ifetSH/fc. 4 8 ~ 5 0 t©figtSgj|l, 
TBAL i^g^H ( 1 0 0 0 g) &f#/Co «KJR* 8 0 % 
20 #&n&TBALI«iWg|gi&&HPLCft# (2) T?#«T Vfc t C 5, ®*f!H# 
$T9 9. 5XT*D, TBCA©e-£»fcffi3*l&J&>ofc. 
DSC##r (^l££3E^##r) : 
Shimadzu DSC - 60 (^M^fiffttM) T#SnfcftMl§^til£D S C##fb 

25 xRD^#f (»*x«ia*r) : 

KT©*#T!, t#e>nfc TBAL »*fiSI§a©XRD5)-«fSff ofc. 
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mm :RigakuSn7l/y^^ 

&:JS : Ka, 

XG9->fy h : Cu 
5 X U y h : fSlfcX U y h 



Att£ft5AHU XRDMI^^5^©2^5 9. 2, 2 0. 6, 2 5. 7£ 

£MM5 : tbal m^nosm 

10 t/^njK^ (5 0 g) ICCBAL (1 0 g, 0. 0 5 mo 1) t h »J X 
9VI/7 5 ( 1 9 . 9g, 0. 14mol) SH*OT*TT75> 

fltf*HJl7A (9. 4g, 0. 14mol) SjjP^TW 1 0 5 < CfcJnf»8l^bfc. 
HPLC##f&# (3) lfgM^i^b« 0 . 8%£& 

oM?2 5tlI^l/fc. rh7th'D77> (9 8g) <h7K (3 7g) * 
15 JO*., OViTl 5XM«BIH-hU#A**tt (44. 4g, 0. lmol) SU 
17- 5%^(54. 3g) SflfTLTftl*., pH£4. 0 £i$gb£ 0 
f£B&, RfcSU «Mft4 0 kPaETF©«BE«* 4 0-4 

20 ft«iL& i Ey'*n;i^>if> dog) 7?«fA*«6#u, isfca=T> sotot-c 
ttttu TBALffifctn (11. 8g) zntco «9 7. 9% 

#&n&a»©»li£H PL (3) T^trLfcii^a, 

TM^9 2. 6%T&D, *&, *tt*©TBCA0®fcW##W:O. 8 7 
-otto 

25 HPLC«ff (3) 
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S UM I PAX — ODS-A2 1 2 , rt|6mm, 1515cm (ftfb 

ftffi-t>?-ftm) irnmn: aw. o. o 1 4%bV7)v*umm*, bwl: 

7-fehnhU;i/, A:B=7:3-*1:9 (4 0^, *gg$§g£)gB) , : 1 . 
Oml /%, Jlktii : A = 2 5 4 nm. 

5 

mmm 6 : tbal mm&tt&omst 

Th7tHD77> (14 7g) fcTBAL&ISft (TBAL ©if8rg#* : 9 2. 
6%, TBCA ©ffiaW^* : 0. 8 7%) 

(3 0g, 0. 14mol) £in*.> ii#l^Ttl>I 6 O^fcMbfco mm 
10 ft»Bl/fc£, 5 5 e CT TBAL OSfttH (0. 0 3 g) glU^ffi^T 

Tl OWfiSoU 35SU 0-5m»U&7tb-b'J;i/ (12g) Ti^ 
ft*«fe»U, MJET, 5 OtJKT-eftftl, TBALi«MSM^ (18. 0 g) ft 
.fffSft* 6 0. 0 % 

15 #&n&l**&fiUgft£HPLC#*r&# (3) T^tffLfei^^, iS«H#* 
9 9. 7%T&0, Sfc, *««J0TBCA0®«W#¥*4O. 0 5%^ofc, 
DSCM (mnfe&mfrffi) : 
Shimadzu DSC - 60 (MUflsffilhll) T#5n&R*Eft»&£D S C##fb 

fci:c:5> 1 9 sroft&e-^ft^rsEtasa^fc. 

20 XRD^If ($*X»ia*f) : 

2, 2 0. 6, 2 5. 7*itf2 6. 9 ft^t* C LTtfifrvfCo 

: TBAL MS, (DM 

25 (1 9 3 g) \z CBAL (3 0 g, 0. 15mol) tb'JlW 

5>ttl(5 9. 8g, 0. 4 3mol) ftiflA> ^^HH^TT7 h 
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U^A (2 8. 2g, 0. 4 3mo 1 ) *MZ-T®1 0 5tl;|»Lfc, H 
PLCMM (3) T*Kmm* ; ?x.y?L, WiSiMO. 13%<h£ 
ofc^2 S'Cfc&Sflbfc. fh7kFD77> (2 9 3 g) (1 1 1 
g) oV>Tl 5%ffi5im^hU^A7jc« (1 3 3. 2g, 0. 2 9m 

5 o 1) SrJPx.fco 1 7. 5%J£m (16 2. 8 g) MTLTiJD^., pH§4. 
3£iMLfc. 

8IB^ l&£U #}$JI£4 0 kPa&T^MJEEg, 4 0~4 

5t:T^bfc. MiiOU 7 6 g t^ofc^TM^TL, 10t/^ 
0i§gTO~5'Ci;T#£|JU IWC2 5«]ML£o SHSU O-StU 
10 ^Ibfcg^m^U (2 7g) T-m^m^V. MJ£T. 5 O'CJ^TT^ML, ^ 
1^1 (3 1. 9g) IR$9 3. 0% 

#6n&ft«OllSft*HPLCM*ft (3) T^#fbfc<h^6, 
9 5. 6%T&0, *tt*0TBCA0ffi8re#*«O. 6 3%T&a£. 

15 HWJ 8 : TBAL EMU 

^^)V-iV^^)V^Y> (5 8 g) KlCBAL (1 0 g, 0. 0 5mol)<hh 
|JX^75>IHI (19. 9g, 0. 14mol) Sim*, ^^B^TT 
(9. 4g, 0. 14mol) *%\}z.T® 1 0 5 V \Ztiam&& 
Vtc. HPLCM^ (3) TSJS^fc^xy^U 2 . 

20 2 %t^oMt2 4t^(C^bfco fh7kHn77> (9 8g) £7k (3 
7g) ^^1 5%»f^hU>}A7.RiM (44. 4g, 0. lmo 

1) £in*.fco 17. 5%mm (5 4. 3g) ^^TbTSD^., pH£4. Q\Z 

tKI^^, Rfc£U ^mm*4 0 kPa^T©te^, 4 0-4 
25 5tTlffibfc„ SW46. 3 gt^ofcBf^trM^i^TL, lCC/Bf 

p^®3i^T0~5 < csT^b, HMT2iB#ra^bfc. atau 0 ~ 5 1: 
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^Uc^JKV^Wh> (8g) T^Ufc^U M&T, SOTCJ^T 

T&mV, TBAL (7. 7 7g) W64. 3% 

#snfcti©^i$HP l cm^# (3) T^ufctvia, mmgftm 
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1. 2' —777 K7x-;U-4-*;UjKr;i/7 5 t K*x 77FJI<i:.R/fc£i2: 
«dt*^tT2* - (lH-f b^y-JV- 5--T;i/) f7i-JI/-4-jjM 
5 7^ftK0Sim 

ttfc#«££7~7FT?*§, flf3fc©$&ffl 2 fc3B«®;£i£. 
4. 2' -^7yb*7x-JI/-4-A^7Jl/rtF^ 2 * -5/77-4- 
10 (^U=E^)V) k'7i-;b %.Z$/£tclt 2 ' -V77-4- (s^o^* 

tf7x:i;i/£, AWfi/>fh75x «££tf7K 

tfcJ:D#&n, 2 ' -5/77-4- <7cHE*3\H/) t*7x^ RZS/£tc 
» 2 ' -5/77-4- (3?^nt^^) tf7x-;^2 ' -5>77-4-* 

6. 2' -i/7/tf7x-;i,-4-*;i/^7;i/xt K©75>Kifi;£CDEJ£j&*i8 

7. W, * - (1 H-x H5»7-JP- 5 --f;i/) t'7x-JV-4- 

20 #;i/#7Jio*h H»Jiftflj[#*r*ci:&^tn»3ft©ttBii fciam©^. 

9. 2' ->7/lf7i-JP-4-AJ^7;i/TtF§, 7-7 b* 

2' - (ih-t h?7-;u- s — r jp) tf7x=;u-4-*;W3t?7;wxkHli 
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m§kfc2HZ>Zt&$ti2' - (1H- t hy'/-)V- 5 -^)V) k*7x~Jl/- 

10. 2' - (lH-fh7^-5-^f^) t7i^-4-M#>t 
*^WT*2' - (lH-f h7 , ;-Jl^- 5 — f fc?7x:^-4-;*7;M*7 

5 ;Pxt KanftftT-h^b FD75>«inr»tfu £R«jK2' - (iH-fh 
(iH-rh7V'-;i/- 5-<;w t*7x^;i/-4-7j;i/^7;i/xk fswbs 

fl3S**Jltft*to2 ' - (1 H-xh^V-;]/- 5 --O10 k'7i-;V-4- 
10 11. 2' - (lH-fh7«- 5 --f;i/) \£7x.=L)V-4-%)l$>m 

^m^miz^^mmmz' - (iH-rb7^-5-r^) t7x^ 

-4-7J^^7;^k Pfii. 

1 2. XRD##rK:*5V>T, 2 6 (° ) #9. 2, 2 0. 6. 25. 7£cJ;tf 

2 6. 9fc±fc!-*£*rr 3, it5$6g2' - (lH-fh7 4 ;-;i/-5--fJV) 
15 b*7xZ:;P-4-7j;l/^7;i/7 ; t:Hi^So 
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